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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the reproducibility of data even 
when interference is present and to accurately transmit information in the 
case that a data transfer speed is high or in the case of wanting to 
accelerate the data transfer rate. 

SOLUTION: In this transmission system, a transmitter 10 is provided with 
a data string order rearrangement circuit 13 for rearranging the order of 
data strings outputted from an error correction control processing part 12 
so as to distribute the successive data of the same number as the 
number of hopping frequencies used in the system of the data strings to 
the mutually different hopping frequencies and outputting them to a data 
modulation circuit 14. Then, a receiver 20 is provided with a data string 
order restoration circuit 25 for restoring the order of the data strings from 
a data demodulation circuit 24 and outputting them to an error correction 
circuit 26. 
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* NOTICES * 

Japan Pat nt Office is not responsible for any 
damages caused by the us of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS _____ 

[Claim(s)] ,. , 

[Claim 1] The frequency-hopping transmission system which is a frequency-hopping transmission system which the 
hopping frequency from which plurality differs according to the hopping pattern which was able to be defined 
beforehand is made to deviate the frequency of the signal which carries out data transmission one by one, and carries 
out data transmission to it, and is characterized by having each following composition. 

Transmission characterized by providing the following, (b) The error correction control processing section which 
performs and outputs error correction control processing of the transmitting side beforehand defined to the inputted 
data stream The data stream sequence recombination circuit which rearranges and outputs the sequence of the data 
stream outputted from this error correction control processing section so that it may be distributed to the hopping 
frequency from which the data with which the number of hopping frequency with which these data streams dirter the 
account of before, and the same number continue differ mutually. The data modulation circuit which generates the 
transmitted intermediate frequency signal modulated by the output data of this data stream sequence recombination 
circuit The frequency of the aforementioned transmitted intermediate frequency signal It lets the frequency-hopping 
signal generation sending-out section machine (b) aforementioned data transmission line which two or more 
aforementioned hopping frequency is deviated one by one according to the aforementioned hopping pattern generates 
a frequency-hopping signal, and is sent out to the data transmission line pass. The receiving amplifier which receives, 
amplifies and outputs the sent frequency-hopping signal, The receiving-side frequency deviation circuit which an 
opposite direction is made to carry out frequency deviation of the frequency of the output signal of this receiving 
amplifier to the frequency deviation by the frequency-hopping signal generation sending-out section of the 
aforementioned transmitter, and generates a received intermediate frequency signal, The data demodulator circuit 
which restores to the aforementioned received intermediate frequency signal, and outputs recovery data, The data 
stream sequence restoration circuit which the data stream recombination sexagenary cycle by the data stream sequence 
recombination circuit of the aforementioned transmitter rearranges the sequence of the train of the aforementioned 
recovery data to an opposite direction, restores in order of the data stream before the data stream recombination by the 
aforementioned data stream sequence recombination circuit, and is outputted, A receiver including the error correction 
circuit which performs error correction processing to the output data of this data stream sequence restoration circuit. 
[Claim 21 The frequency-hopping signal generation sending-out section of the aforementioned transmitter is the circuit 
which makes different hopping frequency of M pieces deviate the frequency of the aforementioned transmitted 
intermediate frequency signal. When it is the system of the data transfer rate which transmits N continuous data (N is 
plurality) contained in the aforementioned transmitted intermediate frequency signal during 1 transmitting [by the 1 
hopping frequency ] The data stream sequence recombination circuit of the aforementioned transmitter divides an input 
data train into the group of every M data one by one. these N divided groups as one unit of data stream sequence 
recombination The frequency-hopping transmission system according to claim 1 which is the circuit which takes out at 
a time from each group of these one units [ N ] one by one one data in sequence in the order of a group defined 
beforehand, and the group defined beforehand, arranges, and is made into the data stream after sequence 
recombination. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention belongs to the frequency-hopping transmission system 
which transmits data, deviating a transmission frequency about a frequency-hopping transmission system according to 
the frequency-hopping pattern defined especially beforehand. 
[0002] 

[Description of the Prior Art] Into a data transmission system, some frequency in a use frequency band is used, and 
there is a frequency-hopping transmission system which performs data transmission, deviating these frequency one by 
one according to a predetermined pattern. The block diagram of a conventional typical example of this frequency- 
hopping transmission system is shown in drawing 4 (a) and (b). These details of the frequency-hopping transmission 
system of this example are as follows including transmitter lOx and receiver 20x. The error correction control 
processing section 12 which transmitter lOx process error correcting code-ization etc. to the data DTi inputted as the 
input circuit 1 1 which inputs Data DTi one by one, and is outputted, The data modulation circuit 14 which generates 
the transmitted intermediate frequency signal IFt modulated by the output data of this error correction control 
processing section 12, The transmitting-side frequency deviation circuit 15 which the frequency of a radio frequency 
band is deviated based on the transmit-frequencies hopping pattern signal FHPt which specifies the transmitted 
intermediate frequency signal IFt to be the hopping pattern set up beforehand, and generates and outputs the frequency- 
hopping signal FHS, The signal sending-out section 16 emitted from an antenna 17 by making the frequency-hopping 
signal FHS into an electric wave, It has the composition of having transmission-control section 18x which control 
processing operation of the error correction control processing section 12 and the data modulation circuit 14, and 
output the frequency-hopping pattern signal FHPt and control processing operation of the transmitting-side frequency 
deviation circuit 15. 

[0003] Moreover, the receiving amplifier 22 which receiver 20x receive the electric wave sent from transmitter lOx, 
receives the frequency-hopping signal FHS with an antenna 21, amplifies, and is outputted, The frequency of the 
frequency-hopping signal (FHS) from this receiving amplifier 22 The receiving-side frequency deviation circuit 23 
which an opposite direction is made to carry out frequency deviation to the frequency deviation at the time of 
transmission, and generates the received intermediate frequency signal IFr based on the received-frequency hopping 
pattern signal FHPr, The data demodulator circuit 24 which carries out recovery processing of the received 
intermediate frequency signal IFr, and outputs the recovery data DMD, The error correction circuit 26 which performs 
error correction processing to the recovery data DMD, and reproduces data, The output circuit 27 which amplifies the 
data from this error correction circuit 26, and is made into output data DTo, It has the composition of having reception- 
control section 28x which output the received-frequency hopping pattern signal FHPr, and control processing operation 
of the receiving-side frequency deviation circuit 23, and control processing operation of the data demodulator circuit 
24 and the error correction circuit 26. 

[0004] An example of the frequency-hopping pattern used among these transmitter lOx and receiver 20x and the 
example of data to transmit are shown in drawing 5 . The frequency which carries out the hopping of the frequency- 
hopping pattern of this example, and can be taken Those with 8 frequency from fl to f8, When (the hopping pattern 
period Thp) is divided into the eight sections and the turn number (henceforth a hopping number) accompanying 
progress of Time t is given to the these 8 section with HI, H2, H8, the period of one hopping pattern frequency 
serves as £2, f4, f6, f8, fl, f3, f5, f7, and a pattern to deviate in order of these hopping numbers HI, H2, H8 
(namely, time progress ~ following) And the data to transmit, for example, a "Japanese alphabet", are assigned one by 
one to the hopping numbers HI and H2 and .... accompanying time progress, and it transmits as an electric wave. [ .. ] 
[0005] Though frequency f3 has disturbance and interference in this case, and the data (**) of the portion are no longer 
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more frequency, and transmit to ^ZZ^no7^ c ^^ ^ ° f ** ° UQ data to *~ or 
to switch frequency and to transmit data nonn^nS^^^Sf^ H ° Wever ' in order 

quick data transmission of a data transfer rate Whmm^TauVv^ 88 f ^ and * is Unsuitable for the 
data transfer rate, it is necessary to assign StoSS VZtT* J?™ * data tnn8fer rate is <l uick > a »d a 
frequency ]. * Slgn 11211811111 tW0 or more data which continue during 1 transmitting [ by one 

[0006] 7 

speed when performing quick I ta tSS^SS^S^ ^Zl^**™ » fa the to ^*g 
more data which continue during 1 transmitting r bv one fS™ J? ' f ■ ? necessar y to and transmit two or 
disturbance or interference, if frLencv fi WnSSS Q T?i ? " Sh ° Wn m ^wing6 For example, for 
receiver 20x side ] In order'toa^c^ data of the portion , P to toe 

remove, it becomes impossible to reproduce the data nl IZ^Z} , example of drawing^ 4 of ****») may 

function, and there is a trouble of Ser of toe tilt^TT^ *" Hmitation of an ™ r co ™«°« 
[0007] The purpose of this inventions! f^S^^^Tf^ ■ 
rate, in view of the trouble of the AawmaOM^^^uT i data 1 transfer rate 18 l^k, or a data transfer 
transmission system which the repe^~ da t Z ZTl Ett^* ° f ? th ^ uenc ^opping 
transmit information correctly ^"incase mere are disturbance and interference can be raised, and can 

[0008] 

*"on^ of this invention is a frequency-hopping 

was able to be defined beforehandTs S f^t 8 10 «* h °™ in * P attem 

one by one, and carries out data transmission toTS Ito ^'f Wbch CarrieS 0Ut data Emission 

characterized by having each following composition^ ^ above - men ^d purpose, it is 

outputted from this error correction contol ™K^a?^ ^kT 8 ^ SeqUenCe ° f the data 
recombination circuit rearranged and imm^Zh^^^Tf 1 ^ ^ data Stream sec » uence 
data with which the number of^X^^l^JS^^ h ° PPmg frequenc y from which *e 
modulation circuit which generates tSS^E!,^ t ^ nUmber COntinue differ mutualI v> The data 
data stream sequence recolbinaSn ^^t^^^T^ by the ° Ut P U < data of «• 

or more aforementioned hopping frequency ^mSSdS^S^ 8 ^ ^T™, sendin S-° ut action which two 
intermediate frequency signal one by one a^cordW £ £ jf 6 ^"T^ ° f the afore ™ntioned transmitted 
hopping signal, and is senfout to Sa SS^^^T^ ^ ^ 8enerateS a fret > uenc y- 
outputs the frequency-hopping signal ^2^^J& JSSSlSS** TT®' ""^ a " d 
The receiving-side frequency deviation circuit which an nnn™T^ f ( ) a6 >™^<™* data transmission line, 
the frequency of the output signal SL^Z tSiS^S^ 00 " t0 C3ITy 0ut fre ^ enc y deviation of 
signal generation sendmg-outTection ^ ^7 by * e fre ^ncy-hopping 

frequency signal, The data demodiZ^cui ^SSS^S^S TT * ^ intermed ^ 
signal, and outputs recovery data The data strLn , ? the aforementioned received intermediate frequency 

sexagenary cySe by the daTa X££££ SaStSS ^ Staam **»^ 

sequence of the train of the aforementioned te^Sto^^t^^^ 0 ^ rearranges the 

before the data stream recombination by meXem^ntioned Ctl ° n ' reSt0reS in ° rder of * e ^ strea ™ 

outputted, A receiver including the error S^STXtwS?^ recombination and is 

data of this data stream sequence restoXn drcuft S L P erfo f ^rror correction processing to the output 
sending-out section of the aforSS ^S^e^T^ signal Ration ' 

pieces deviate the frequency of toe XemeSZ Smftt^ / ^ dlfferent hop P in g fre ^ enc y °* M 
the data transfer n^chLamiSS^SS SSS^t ^ ^ ^ il is the ^ tem of 
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„ ; n th* nrH^r of a erouo defined beforehand, and the group 



recombination. 



rcwUiiiuinauv/Ai. 

[^entsofthelnventM 

Uo a data modulation circuit at a ^ sm "^^XmThich the data wife which the number of hopping 
so that it may be distributed to the > hopping .frequency differ mutuaUy , and it sets to a 

frequency used by this system of this data stream ■™™^™™^ Bn sequence restoration circuit which rearranges 
Seiver side. It has the composition of to an opposite direction with a 

the sequence of the data stream to which rt "^^aJSeStoS^ before the recombination by the side of a 
transmitter side, and is restored to the ™ ^JteSSittd may Sake a data transfer rate quick by considering ; as 
transmitter. In order that a data transfer rate may be quick^d fr y ]f mough the 

such composition When transmitting two °< hopping frequency Since mis removed 

data of the portion remove in response to ^^^^^Squenoe of a data stream is restored by the receiver 

correctly. 

llock diagrams of me transmitter in which shown in drawing 4 (a) and (b) As 

example is different from the conventional frequency-tioppmg uan^ L rocessmg section 12 and data 

3 to conventional transmitter ^e^^ control pr0 cessing section 12 

modulation circuit 14 The sequence of rearranges so that it may be distributed to 

This data stream, The data stream sequence recombmation cucmt aw frequency in this system and the 

Shopping frequency from which die data 

same number continue differ mutually, and is ou ^ utted ^. d .^ ( ^ ^ cuit 13 t0 transmission-control section 18x, and 
Zrfng control function of this data stream sequence ^^^^ addition is 18) 10. As opposed to 
"considers as a transmitter (the *™ 0 ™^^^ circuit 26 The recombination 

conventional receiver 20x between the ^f^^l^^biiudoii circuit 13 of a transmitter 10 rearranges 
sexagenary cycle of the data stream by the data stream s ^ e ^^ r ^f t 24 10 m 0 pp 0S ite direction. The data 
SuSce of the data stream outputtec from ^^^^^^ data'stteam before the data stream 
streaSsequence restoration circuit 25 which "JJJ^SS^ is outputted to the error correction circuit 26 
recombination by the data stream sequence J^^^^'JSol function of this data stream sequence 

tream sequence recombination circuit 13, ^t expU^ concrete ly.J* t tti ^ ? m lt 1S 

correction control processing section 1 2 and its sequence are^ to m P b y 1 hopping 

the system of the data transfer rate which *^ smlts ^ 13 divides the data stream before 

frequency (1HF). In this case, the ^SXShTi frequency) one by one (Group A, 
recombination into the group of every data 8 ^ 0 » ™ e oXttansmitted by the 1 transmission by 1HF as the 
Group B, ....). These four divided groups (the ^^.^e^Z of a group beforehand defined at a time one 
above'l 4 ]) as one unit of data stream se ^ e ^ efample of drawing! ) They are [ Groups 

data from each group (Group A - Group D > of *XTl^u^e in a group (in the example of drawing.2 ) below. 
A, B, C, and D and ] the order of this repeat, and die dat a ^ out one by one, arranges, and 
the order A of an array in each group i.e., a group-- . after r .... ] rearranging sequence Thus, 

outputs to ** and ** as a data stream it is needed and 1 5 may change by rearranging, 
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.......... stretches and was transmitted on the hoppmg * equenc, - flrftt. ** -«f - rearing 

missing mis - a data sfream - a da« ^™$L missing - da£ - •- « - » •• "- » 
- °ngin - sequence - retummg stream .. Jlform - distributing - having - smce - 



hopping panem to another pattern. :„ v . nH „„ is ouick when two or more data need to be transmitted 

[0015] Namely, sinee the data transfer rate of this » ™ receives distur bance and interference 

during [one ] 1 «ritoglof^» &S£S£SEE£»*. and ] information eorrectly, 

^rJtis^ssrs [ « i ■ — * i °« 1 b ,wo or more 



data are transmitted. 



&f*e^ 

side After rearranging so that it anTfce Zac number continue differ mutually, it 
number of hopping frequency used .^^^^ to^na^m ^ . § ^ ^ or ^ 

sends out as a frequency-hopping s gnal ^Ae receiver ^mce Bering as the function to 

data need to be transmitted during [ one ] 1 fitting , [ o ho^mg , tr q y j y yaj . 
return the sequence of the sent data ^. S ~^^^S^SSwrtwd sequence even if a certain 
crispa (Thunb.) Decne. can be umformly ^^SS can improve and information can be 
hopping frequency receives rate quick, transmitting information 

SSS — t [ one ] 1 transmitting [ of hopping frequency ], as two or 



more data are transmitted. 
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[Drawing 6] 
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